Expert visual interpretation of multichannel EEG is standard for neonatal seizure detection. A reduced number of electrodes is often used in neonatal intensive care monitoring. Reducing the number of electrodes results in a significant reduction in seizure detection.
a b s t r a c t
Objectives: To measure changes in the visual interpretation of the EEG by the human expert for neonatal seizure detection when reducing the number of recording electrodes. Methods: EEGs were recorded from 45 infants admitted to the neonatal intensive care unit (NICU). Three experts annotated seizures in EEG montages derived from 19, 8 and 4 electrodes. Differences between annotations were assessed by comparing intra-montage with inter-montage agreement (K). Results: Three experts annotated 4464 seizures across all infants and montages. The inter-expert agreement was not significantly altered by the number of electrodes in the montage (p = 0.685, n = 43). Reducing the number of EEG electrodes altered the seizure annotation for all experts. Agreement between the 19-electrode montage (K 19,19 = 0.832) was significantly higher than the agreement between 19 and 8-electrode montages (dK = 0.114; p < 0.001, n = 42) or 19 and 4-electrode montages (dK = 0.113, p < 0.001, n = 43). Seizure burden and number were significantly underestimated by the 4 and 8-electrode montage (p < 0.001). No significant difference in agreement was found between 8 and 4-electrode montages (dK = 0.002; p = 0.07, n = 42). Conclusions: Reducing the number of EEG electrodes from 19 electrodes resulted in slight but significant changes in seizure detection. Significance: Four-electrode montages for routine EEG monitoring are comparable to eight electrodes for seizure detection in the NICU. Ó 2017 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Optimising neuro-critical care in the newborn has become a high priority issue in paediatrics (Abend et al., 2011a,b; Bonifacio et al., 2011; Glass and Rowitch, 2016) . One of the key challenges in neuro-critical care is to provide brain monitoring that is continuous and uninterrupted in settings where personnel are changing constantly, neurophysiological support is limited, and an array of other medical devices are competing for cotside attention and placements. These practical considerations have led neonatologists to use a two-electrode (single channel biparietal, P3-P4), or more recently, a four-electrode (two channel centro/fronto-parietal) derivation, to provide a measurement of neurological function (van Rooij et al., 2010a; Srinivasakumar et al., 2015) . Such an approach has been questioned by clinical neurophysiologists because of their tradition of recording newborns with eight to ten electrodes, often referred to as ''the full montage" (Hrachovy and Mizrahi, 2015; Shellhaas et al., 2011) . There is, however, a limited amount of evidence for, or against, the idea that reducing the number of electrodes from a ''full montage" would compromise performance in clinical settings (Shellhaas and Clancy, 2007; Wusthoff et al., 2009 ).
